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PURPOSE: To improve productivity by facilitating prevention of short 
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short circuit preventing means. 
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UBdU TVtfat4±0jE*/*SK5«, ram® 
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(2) 



#M¥6- 2 6 0 6 9 4 



a^aru TSBffiffiR&tfj£®/«£R;&tf±8f«ffiR 
iMET»««R±©E«/«sR*. Ti&mmmzm 

msiRi!*^- 

3 1 wE-fe ^ ^ v 2 mm*, v v »j * 

y^A©ft '>ft < 1 1> 1 ^O&SSStf 1 5 ^ t i: 

^BMBfttf^* 6dES«» 

i x\m#m 2 x»«#b 3 ©v>rn*fcE*©jEE«/ 

tt£RS!ilHF. 
[0 0 0 1] 

[£*±©fUffl#SH £E«/«31R3!* 

SKffl*^fcH-r*t)(OT»*. zz-?wfozn 

5. ^©SSW©*^;^ E«/MS4»tt©B*>, 

Sfftttl/tv^o^ Rtt©z3>x>-tf*F*£L, 

[0 0 0 2] 

©<hbT> 3H««#*C!)JBE«/«Sa»lC«#*llPAfc 
^©^©SfcfcWJBLfc*^**, 7^n.x-*^ 



[0 0 0 3] fOJ;^^^*^ <i>9*Sx.vV7 
«J>hA^K*i:^m B£*/«S*T©«iafcL 

ffi«/MR^*«RR*o«v»&, ±m 

fc^^n, *©±t_ha««R^*$nTVis. l 
^l, n©*?^ ^Em/nmm<D^utrmnmmo) 

[0 0 04] 
[0 0 0 5] 

tf*l»B-fe 75^ »«±^3B QMttg-isLLftZtilz 

[0006] z(d&o\zvt, mm/nmm&'tyzy 
pmfo±^omvM&L?z>z£\zi:K). m®te®-w& 
toitifrFmtter)* &%\zm&W3±&mz>z:t&*vz2> 
tfi* EkTizm^z&o^ mn/m^&mimistM 
izmm/nmmvm d & ls& t± ? s v t 

L, EE«/«SR*«*^"rsJBftSEffi75SK^*^e'& 

S^giLK fct, ^©^0^«, WES»W±¥-a 
<k ^>^m € ^^^^^Tfc \Z, ftfrZ ^ao" fC J; £f£g 

[0 0 0 71 11 1 ttWEfi*»±^a*Ri;fc3.^:^: 

^7^fo-^jt$>^. la^o^^icjEm/m^R 

(5) £T8B*BR(4) €B5J:5lc»riSL, fi»S»± 
i£m/m^M(5) *TF»««R(4) ^^-k^ 
5^^S«(3) ±^«DdiUfc, 38 1) a LIB (11), (11) 

tfMf&zti* #KDfflL«B©an«ttM/«aiRS:«i*a- 
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* 



(3) 



6-260694 



U 1&&1sn% ((12), (12) . , 

[0008] "t, Km/m^Kcort, s**«*-r 
\zm&tirc&#wv$>2>fr*>* BottJb«(ii), (id 

tiiiwt^^^^i^^nTi^^ sax 

**«»#<l>fcV>#*«*b^. ft*5, £0£?£:c:<h 
S^StbT, *?***^±^»DtBbfcEE«/« 

b. Komi/aBo—aB^-fe^^y^stRtJie^u&jR 

.„[0 0. 1.0.]_*fc^WE-fe.«-v.^aMR*». «b<.*-h 

[0 0 11] ^UT^etc, MtlBJEEfl/SSR^ 

& 6 t r b < b- * 

snfectatM^b^ 

[0 0 12] 

HWfl] E«/*S«&t 75 y ^SSJb'sao Bit* 
[0 0 13] E*/«^K<03BDfflU«€:-fe7 3 

[0 0 14] ft ffi«/«^»««»W©ir7^y 
T#5o JB^ric^n-fex^ffivssfc*. HI— at 

mzm^-fizmmzs frz>&g,\zMfgLT*z.£&-m* so 



[0 0 15] 

z.<omi<ott/%msmm : *\z'OK 

^rM^IUT, Htt®ttfr*«fB& 

[0016] BUt *5BWJC^*^flEfa/«SBllB3ll 

fP»«(2) B, TflNHDI(4) »(tf-tOT«B««IR&« 

IR««IR(6) Sr®*CDW^«¥ftK«fcoTW*ttB^jac 
ts:tl:i:oTM$n, t^5y^Sfi(3) * 

-to3R0fflb«(ll)©»«BofiS (01(b) *K(L) T 
^T) B* 10/xm«±, »£b<B20/zm£U:* 

#*b<B50/zm£UiT?**. cicDi^t^ 
R©**ftT*«*»&«^*bT»ottib«^»rta 

at^|»±t:5c:fc3&«-c#5. 

[0 0 17] (8) B, ffi 
«/«M©aDHJb«Sai)tir55yi7WS(3) cho 
Bl:»«snT^S. ^SS±tS^«(8) B, 3§DaJbg& 
(ll)o»»tt75y^iE«(3) <hcz>ig#K#»^MS& 

H^-T*, »JBJB(7) B, E©A3fc0r»£ttJl:U 

±^m^(6) *xA-xtc«t^sy^a«±jc*<B» 
TMsntv^. cconf, «jigg(7) b, mm/m& 

l:H ^a*. #>J-f3H*, if— ;WR, 7£U;wk 

7>^, #U«>U^>*, Xtf*^*, ^Utl/7^> 
*«WEfl3n*. c:o»llB»(7) B, Mta 

Ub»(ll)i-fe75y^*«<3) tOIHfcA^TWJ** 

[0 0 18] *te*s±ie^«K:o^TiBW-rs. % 
t\ *itv^^^mi^^ »Dfflbasai)i 

5. J;D*#fl3fcB, ^Oidib^a: 
-fe7 5y^-S-«IWC0fc:-;l/ (5i#I^Jb) 3ftftT0.5Kg/4 
mm 2 ^T, ^*b< B0.1 Kg/4mm 2 ^T. ZZlZft^iV 
< BO. 05Kg/4mm 2 (4mjD 2 B2u ft Sr«*T J2ATT^ 
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(4) 

5 

[0019] afc, cns^^js^att, SBfi-rs± 
*sr(5) *»*-r«»fc, *©E«/Mtt»*rF« 

$1(5) SMltt)^*t)aK « 

3(sf. «Atf«iB»»*T»*aru mum* *^£tt£ 

8S(ll)£-fc^5y*»R(3) otS^ttBtfiltGIGnAl* 

TOT?**. 

(6) &tfTSI«ffi]BI(4) fc«BE#l?iQ3n> Hi/tl a? 

■ (5)-te«»*«ff«t"*t,-«»»iB«o«B*teJ: 

0, ir^^S«(3) CD«WJc*lfi[fe*lft©Bft*tt 

«SH(6) 0!>aOfflL,«(lDtt-fe95y^aE«(3) 

[0 0 2 1] 82lt HlfcSbfc^t/X-f^^ffl 
(3) OPm»C»dJ^*lfc£E«/«!BfP»*(2) f (2) 30 

[0 0 2 2] 0 311 CORW^a^Sr-fe^Sy^-eW 

E*/«sfp»>»(2) \z, mwm&*) 

911(5) ©»DfflL«BJ«IWJ»«(9a)i5F**»-&«IB 
Ei/ili(5) fc58i-r«Jift*tt755 
f££;bil »*A<l»«*»(9a)^ejL6ns. 

[0 0 2 3] H4lt JBE«/«SftW*(2) 
(9a)££fclC**Dffl(9b)©:m fiPfe-fe^S y^X« 
(9) fl-^WttU Ottttfto&21©58«0»^FO«3E* 50 



»BB¥6-2 6 0 6 9 4 

(5 

So 

[0 0 2 4] **b^MR©«itfcl,T, 05 

8AJ»SU3a) &WP«»(13b) RZf& 
» (13c) tJ:«3T»jaE«nfcffl»(13d) feWTSfcOT 
*>&l>. £ © «fc 5 K J5fc?- * Zl £ K «fc D , 

»5y**«(is)©iiitt38«rti±i/, m&TzmTto* 

«MIHS39«lRl±-ra. *KS(13d) «Afc£ -f>£ffi& 
*fc»4ffi**tftS. *R»©«*C«(13e) tt. 

-f >^©«Am?L£feD* /XML<^>^^>^ 

[0 0 2 5] B6I1 BH-H5fc^L,fc«*|IB)B(7) © 
-E«fe*SU&* : p*«-r.--2loj;--5fc-«IBIl(7) --- 
tt, ±«fB«««(6) ^Mffit;J;^tltIIt5rt 

[0 0 2 6] H7H i6^tSli(7) fcft*T, 
±g($m@K(6) &ttat-&*lM«<l0)*£»fc3re* 
^t". £©<fc5fc:, ttl»tt«(10)&m>SE£fc:J:D, 
«HBBftfflV^»-&i:Riafc±«««(6) <Dffi««B 

[0 0 2 7] EI8fc^r£5lC±««IK(6) & 

Et/tIR(5) &tt#»fcB5±5fc/^->JIMG 
U »tt«Sao)fc««r*J:5KbTt>J:Vi. 

[0 0 2 8] H9H H7^r«ft««SfflVifc*-7- 
(1) «75y^«S(3) ±lC*ftfiEWUfcttffiS, 
HI Oil *n&<7>*^*2*7C»fe^Jft^«»cE5Ub 

sy^sstim ¥««©*>©©&*», 03, 04 
* &«bi 5 fcw-r* ttr^ - jb«© « o*»afcB ^ 
ens, ^^c> «-* : ?©^tt«H4i^-rottot>o!)** 

[0 0 2 9] ^tC, £E«/«9KOtt*ttJUeBi:-fe7 5 

S4ft«ft8 1/< ttB^SftSn&ift^nz^A 
[0 0 3 0] fit, «<b^3=^A*«ftft*U< 
^AfC^UT l^;P%-30^E;i/%, ■ft-feU^ATftt 6 

;p % - % , Rft ^ > ^ A-^sik* ;u -> •> A 
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(5) 

7 

\z%\ ith 5 ; e;v%'-40 : e;i/% t'tz z. 

- 7*)i%£T*££ifi* S6lc#*L<B 2*.)V%~ 

b, *©«ftffi#a#*sfc3*u »ic«nfcaaR«rtt 

[0 0 3 1] t75y^ISOiItlTH & 

[0 0 3 2] fcfc, £n&<B£5&**^x>f«ifi&* 
LT^«SS(9), <13)©**tf^>f O^SKHU 

*EijW*lx<^---**ir«x-fWR(9);GL3)o|»* 

JMB<9a), (13a)fc»**n*£E«/««fP»*B> *^ 

%-95% fT* Z Ltiffi&VK. 
[0 0 3 3] »rt©-fe^5y^ai*0»*fcB 

— ^fC50Mm JEAT> »*l/<B30/xm BIT, 
< BIO jam «T£3n*. 

[0 0 3 4] zziz&rz., mt5 5y^a»i ft 
3ifPB«CO»J5SlCjfeioT, ^£>1000° C -1800° c a 
©^U->^-hSlK flBC0R»J**ttfcJ:*ffi« 

ztizztfrz, ^mzm^ztizztizuz* 7^*3. 

6ff*UVi. S«»»*fctt±*©ftJI88&*JS« 
ffc*^ Rfl2U>, RftWl/V— 
fcff«/M*fl»to|ll»ll»l:K**«4Ci<, ttft » 



#§fl¥6-2 6 0 6 9 4 
[0 0 3 5] •t<0<fc'5»"fe53y*£«B, 

$ns«fflaS^0.03-0.9jtim <D(Bffirtfcfc*«fc'5te 

[0 0 3 6] L/T, ^©J;5&iZ75y*aiS±fcflf 
(5) *R»T£E«/«SfP»«(2) *JMW*fctt, & 

>?V-*T4>9. CVD, *«y*»©*R#jaE«S# 

Iti:M^n§ 0 Jii/iII(5) *^«-rs 
&iffc&tf, *ns©jwi»j*#ttfc«J:ntf, 

{EO.OltfmEUi 5MmJKTC0r JSF * V< B0.05jxm£JUL - - 

[0 0 3 7] dCTfPRStl-S^CDWJi^RW 
OE«/t5fHW©»«H ««R3esn«t)OTtt 

[0 0 3 8] £fc> ^O^^SCLT-k^^^^SffiiJC 

±E*ttTR»*snfc*n*noR(4) < (5), (6) b, 

ffiSffl^*«^-Ct>, M/ftSROB^SUat-fe^ 

*o««R€»*r*»-&irB, -<wb-r *fcftrc*-r 
m^M(6) ft»js-r«wc T^m^iR(4) tomm®. 
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9 

[0 0 3 9] $ biC, £<BcJ:5K:^£n£IR££«£: 

t-r*fe«>OS!U!lSffl*tUT«, -«JC900 0 C -14 
00* C g«0>JBK#SUBS*u #*L<ttl000" C -14 

oo° c 0ttH<Dafttf*«£XK3ti*. mm/ 

mt^mnvx. ^o&m&m&L&msLizmmzm^ 
nu^xv\zLx, mutt zzthmm 

*n*. M««tUTtt, &K£Nttfttt 

[0 0 4 0] ft*, ±«EO^S«CTff«$nS£E«/« 

^^i5^^«^*r^TSismffi^(4), ±8B*ffiK(6> a 

tf*l»*«(lO)*<Z)«fitUTtt, NIBMMaUtttf 

t^^X^oTfe, *t>, «fc 

ft&JHSL *V>tt«-/^^*A* 

Xyx\*. &m/m&mt<Di&mmwzKfe&£.vg, 

[0 0 4 1] *UT. £©.fc5ft*fl*»fcJHV>T»j* 
[0 0 4 2] *fc, E«/*£fl«**OT«EE*/' 

[ 0 0 4 3] X*>. **MICfflV»6n*fl£«/«3E»» 



(6) W6-2 6 0 6 9 4 

tl/TH »sl<h ^;m>§6^^>K» (PZT 
*) **«»tT ^y*2/^A-^K» (P 

n& 0 ft**, «r3ftufc*mfc. -^>^>, /vjvjx* ~ 

i0 K X>^>> -fyb>J9A, 9>9fr* 9Z/9 
ZfX v>#X U3^A> Xhn>^ 

mm***-**"?**. s^ft6& pzm©»* 

[0 0 4-4]-2in&<Z)EE«/^«S»»©*T-t>,- - 

ti?)v=i>&»t^9>mmtfrt>i3: 

*-<D*Tfc»fc* v^*^#A-*:/|fc«£^:3>lfc 

^->^Az:*^K»->?;P3>8t«a-^^>»»C0 3 

«-5S©«l*^»*U<, «!C7y*^">Ar:*^aMB: 
is^e^x— so4;vx, v;vr]>^ia : io^;v%-45^;i/ 

[0 0 4 5] ft*5, ±fE©«< LT»«an*««Bit 
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11 



12 



[0046] mftm&m&<Dffi$}%:zmm~tz>3- 



ift^»5*ift©»**fcttEia*«»j«an j ?»r<. »* 

[0 0 4 7] gilt. T««tt»£BoT-fe7 5y*S 

ran 



ft ft # a 


I X tf II 




(Aim) 


tfc « « 1 


9 6 %r;t^* 


>2 &3) 


0. 5 


it « fffl 2 


v?;u3^r an 


1 


1 . 5 


* 11 C * * * * 




< 0. 0 1 £4 ) 


2. 0 



__(P C 3_0 VgpjJ0l#).. „. 



£4) V-K»tE«/lfiiiC»tt 

fc, S»tR<Z)J*SlilOMmT?»S. »SO»WJP«0^: 
0.8mm X3mm T% dCD±H 5/zm0>e$fFflMI 
«, fltfJBLfc#»*^ft*30Mm<Z>BE«/«^IB, 0.1 
Mm<7)Cu/Cr ±**«*t|i«fc»ftbT**. t>*5 

[0 0 4 8] »Dttib«(ll)£-fc73y* 

t> ««ili*»S«*>^;v&fPftbTlWiSb3fti. «-& 

/«aiB«:4iam 2 (2mm ft) CDffi*IT30Mm<DjP£ <h&3 



$ri?#bfco z.(D^m^m ? \z. warn i. 

0 ft bSB^SS £: *^£*g-&ttJB lc * 5 <h V> 5 a* 
T\ *frft«tt&«bT^*ct*«**. 

40 [0 0 4 9] ^O^tt±8E#*JS«!llCl8S^n 
[0 0 5 0] 

50 &&&WF^X±i<n&&KOE&\z+&l&&&£tifi 
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( 

13 

mi] (a) \t3-- : t)iym\zM^rz*5£W<DK.m/m 
&mmm?<D&ftm.ww, anau) <dz-z' %mm 

[02] ^)iym\zm^tz*&w<Di£n/w.&mm 

[03] **\£T4&&&m*t±*&9i<i)&*/'9&» 

rhbt?&*. 

s/^RS^osKfrRW a*r » * - 

ffl*^©a#RWI2|T*a. 
[0 7] «BSlfcftAT*l«i««««V>fc*«WOJBE* 

[01] 



(a) 




3 12 U 12 



8) ^6-2 6 0 6 94 

/«SRS^®tt*mWHT»*. 

[09] ^m<Dj£m/mmmmm^-^(omu±\z 

[010] *5898©B£«/«SBBH* : f©«R*-*(0 

[0in ffimxm^K^5SDmbgB<h-t^^^^as 

*«IS*Ufctt»&«-rR93HT*S, 
iff IflWaRW] 

1 • -3^% 2 ■ • Et/tlM, 3, 9, 13 • 
•t75 7^1S, 4 • -TaSSffilB, 5 • 

sr. 6 • • ±i$mmm. i • ■ mm. s • • ^£ 

9 a, 13a - • ftAJ9£|l* 9 b ■ • ^*PSP, 
9c- • bf ,10" »ffirm«, 11- • 3^0 
mbgS, 12" 13b- • J¥J*)SB> 13c- 

• JSffi, 13d- fflJH, 1 3 e • • 12J£;Q$<, 



[02] 
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(10) 



4#H¥6-2 6 0 6 9 4 



[B8] 



(a) 



3 10 





mm&i ¥^6^6^60 

PHMME l ] 

miEttMmm%i mm 



[«IE*hfc»»&] HJ*ffl# 
[*tIE3**3HB*] 0 0 0 3 

[0 0 0 3] *0«fc3fcfl«<&4n?, ^f>^yx7 

miEtt&mBZ] 0004 
mmzm 

[0 0 0 4] 
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(11) 



#&H¥6-2 6 0 6 9 4 



[^mij£4] 

[WEtt*M«] 
[*iE*«fcBB£] 0 0 0 5 

[0005] T®mmm±<n&m/nmm*. t 

8MSKSBV*, loM#t55y^i«±^«Dlii 
bH. 

-I¥WHjE5] 

[*tiE2f&S8i*] rimf 
[»ie^k«i«] 0006 

[JffiKfiriH 

[0006] in i i tt«riBfi»i»±^a&Bi;fcaLnq£ 

<5) £Tg&m&JBI(4) ftB5J;5fc*J«U SH&l&lk 
bfc»«, ffiS/m^»(5) #T«««B(4) 3^6-fc9 
5^18(3) J^SBDtiJbfc, BDfflb*(ll) f (11) 

*u »3B D ffl b«©««tem«/«K£S»«L 
3bfcl$fc-fe7 5:y**«(3) tEJS^ftJB^fcjBil 

u ^$n^ (d2), (12) jwb^o) 0 

[««tiE6] 

[«IjEM«9S«] 0 0 0 7 
[MGElW] 

[0007] ;r en?, eeb/«hr©i*i, w&&&$lt 
£#^nfc«#(&^»*a>s, 3BBtBb«<ii), (id 

*»^JBtt*tt7!ra«fe*t*SbJ:3tbTfe, 3§D 

abaw-fe^ss/^SBtiS'frsnT^^fc*, a*^ 

tt72r3B»***«5l>blMBanTb*5»tatD* *T# 
T- IC * # ft ^ffiS: ZAR »S»tt**B* $ nM>^^x 
J:*B»#^fcV>2r]WM:bV>. ft*, 



[«H||jE7] 

miEtt*mi«] wmm 

msEMWMB^] 0 0 0 8 

[0008] fox, n©3!w©a«n 

0«»i:T«««Ba)MaBt©»«ftttB'&to-&*i&B 

[^SttiIE8] 
MlE2M«®&] OHM* 
[*llEtt*ffg«] 0 0 0 9 
[^IE^^] i£H 
[tt2Eft*] 
[0 0 0 9] 

[»H&#ftT*fcfc<B¥B:3 dOJMHtt, ±B«« 
W*-r*»:»lcB58Snfct)OT, ^OSBIt TSH5m 
ffilfi±©flE«/S3IJR&, TWM«£B»* J^JMB 

Dfflb«ftBB-fe95yjr»«fc^a^B*«5Bfcbfc 

[«mwe9] 

[*IE#*#SI£] HfflB 
[MJ£^M«B«] 0 0 10 

[*§IEF*J^] 

[0 0 10] *^±tt^tttt£fck ^DmbS5 

©-tt#*^5y**«£M*bfctttt, «fctt, 

[#SMIE1 0] 
[«iEM*«S*] WfflS 
HfHE*MUHB*] 0 0 11 
miEJSrtfi] SEE 

[0 0 11] *fc, WEt?Sy>I** Bfls-f^h 

ticj:oTiiB*ws±jfteft*b< tt»»3(*flsan 

[#mnEii] 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translatdd. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The piezo-electricity / electrostriction membrane-type element characterized by to consider as the size which 
covers a lower electrode layer for the piezo-electricity / electrostriction film on the aforementioned lower electrode 
layer, and an edge juts out to up to the aforementioned ceramic substrate in piezo-electricity / electrostriction 
membrane-type element equipped with the ceramic substrate of thin meat, and the piezo-electricity / electrostriction 
operation section which is formed on the substrate and comes to carry out laminating formation of a lower electrode 
layer, piezo-electricity / electrostriction film, and the up electrode layer one by one 

[Claim 2] The piezo-electricity / electrostriction membrane type element according to claim 1 characterized by making 
into the aforementioned ceramic substrate and an imperfect integrated state the buckling-of-track section of the piezo- 
electricity / electrostriction film jutted out to up to the aforementioned ceramic substrate. 

[Claim 3] Piezo-electricity / electrostriction membrane type element given in either the claim 1 by which the crystal 
phase was constituted from material which makes a principal component the zirconium oxide by which perfect 
stabilization or partial stabilization was carried out when the aforementioned ceramic substrate contained at least one 
compound among a yttrium oxide, a cerium oxide, a magnesium oxide, and a calcium oxide, or the claim 2. 
[Claim 4] Piezo-electricity / electrostriction membrane type element given in either the claim 1 which consisted of 
material which makes a principal component the component which consists of the material or nickel niobic-acid lead 
with which the aforementioned piezo-electricity / electrostriction film make a principal component the component 
which consists of magnesium niobic-acid lead, lead zirconate, and a lead titanate, magnesium niobic-acid lead, lead 
zirconate, and a lead titanate, a claim 2 or the claim 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention - piezo-electricity / electrostriction membrane type element, and inside - 
mainly - incurvation [ type / bimorph / an ink-jet print head, a microphone, the sounding body various vibrator 
(loudspeaker etc.) or a radiator, the uni-morph type further used for a sensor etc., ] - it is related with the piezo- 
electricity / electrostriction membrane type element of the type made to generate a variation rate In addition, the 
element called here also means the element which performs its reverse conversion besides [ which changes electrical 
energy into mechanical energy, i.e., a mechanical variation rate, stress, or vibration ] an element. Moreover, since the 
element of this invention also has the dielectric besides piezo-electricity / electrostriction property, it can be used also 
as a film-like capacitor element etc. 
[0002] 

[Description of the Prior Art] the variation rate which adjusts the optical path length and a position to submicron order 
in fields, such as optics and precision processing, in recent years » as what it asks for the sensing element which 
detects an element and minute displacement as electric change, and responds to this Development of the piezo- 
electricity / an electrostriction element like the actuator and sensor which are an element using the variation rate based 
on the inverse piezoelectric effect and electrostrictive effect which happen when electric field are added to piezo- 
electricity / electrostriction material, such as a ferroelectric, or its reverse phenomenon is furthered. 
[0003] crookedness of the uni-morph type known from the former as structure of piezo-electricity / electrostriction 
element in the ink-jet print head etc. in such a field, a bimorph type, etc. - a variation rate - although the type is 
adopted suitably, in order to meet the demand of improvement, such as a quality of printed character, printing speed, 
etc. of a printer, development which is for attaining small densification of piezo-electricity / electrostriction element, 
formation of a low-battery operation, and high-speed response-ization is furthered Although piezo-electricity / 
electrostriction elements, such as those uni-morph types, bimorph types, etc., carry out the laminating of a lower 
electrode layer, piezo-electricity / electrostriction film, and the up electrode layer one by one and are formed on the 
ceramic substrate of thin meat Since there is a possibility that an up electrode layer and a lower electrode layer may 
connect too hastily when piezo-electricity / electrostriction film is shorter than a lower electrode layer in case an 
element is formed, piezo-electricity / electrostriction film is formed so that the edge may be in agreement with the edge 
of a lower electrode layer, and the up electrode layer is formed on it. However, since alignment very precise in this way 
in order to make in agreement the edge of piezo-electricity / electrostriction film and the edge of a lower electrode layer 
was needed, the problem was in productivity, and also the problem was in vertical inter-electrode insulating reliability. 
[0004] 

[Problem(s) to be Solved by the Invention] The place which this invention makes a technical problem does not need 
such precise alignment, but makes easy vertical inter-electrode short circuit prevention, and is to raise productivity. 
[0005] 

[Means for Solving the Problem] The summary is in having considered as the size which was developed in order that 
this invention might solve the above-mentioned technical problem, and covers a lower electrode layer for the piezo- 
electricity / electrostriction film on a lower electrode layer, and an edge juts out to up to the aforementioned ceramic 
substrate. 

[0006] Thus, although precise alignment becomes unnecessary and can aim at short circuit prevention easily by jutting 
out and forming piezo-electricity / electrostriction film in up to a ceramic substrate the crookedness which the 
buckling-of-track section and the ceramic substrate of piezo-electricity / electrostriction film combine when piezo- 
electricity / electrostriction film is heat-treated so that it may state below, and piezo-electricity / electrostriction film 
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generates, although it functions enough as an element where a variation rate or the generating force is restricted and 
combined by the bond part It is more desirable to remove the influence by combination as much as possible, in order 
for an element to pull out the property which it originally has more than enough. Therefore, this invention aims also at 
removing the influence by this combination, in order to harness enough the effect by the aforementioned short circuit 
prevention means. Below, the means for removing the influence by the cause and combination which this combination 
produces is explained. , 

[0007] Drawing 1 1 is an example of the uni-morph type element which provided the aforementioned short circuit 
prevention means. They are piezo-electricity / electrostriction film (5) like illustration. Lower electrode layer (4) It 
forms so that it may cover. As a result of preventing a short circuit, they are piezo-electricity / electrostriction film (5). 
Lower electrode layer (4) Shell ceramic substrate (3) ******ed upwards. The buckling-of-track section (1 1) and (1 1) 
When it is formed and the edge of each buckling-of-track section heat-treats piezo-electricity / electrostriction film, it is 
a ceramic substrate (3). A reaction, sintering, etc. are caused and it is combined ((12) and (12) are a bond part). 
[0008] since the portion which generates distortion among piezo-electricity / electrostriction film is the portion which 
receives an operation of electric field, i.e., the portion pinched by the two-electrodes film, here - the buckling-of-track 
section (1 1) and (1 1) **** - distortion is not generated therefore, the portion pinched by the two electrodes » 
crookedness - since the buckling-of-track section is combined with the ceramic substrate even if it is going to discover 
a variation rate or the generating force - crookedness - a variation rate or the generating force cannot serve as a form 
restricted for a while, and the performance of element original cannot be demonstrated more than enough Especially 
when using for the ink-jet print head as which a big variation rate and big high-speed responsibility are required of an 
element, the direction with little influence by this combination is desirable. In addition, such a thing is the same also 
with a bimorph type element. 

[0009] Then, it is desirable to consider as the means which lessens influence by this combination, and to make into the 
aforementioned ceramic substrate and an imperfect integrated state the buckling-of-track section of the piezo- 
electricity / electrostriction film jutted out to up to the ceramic substrate. Here, an imperfect integrated state means the 
thing in the state which a part of buckling-of-track section combined with the ceramic substrate, or the uncombined 
state where there is no united portion. 

[0010] Moreover, when the aforementioned ceramic substrate contains at least one compound among a yttrium oxide, a 
cerium oxide, a magnesium oxide, and a calcium oxide, it is desirable to have consisted of material to which a crystal 
phase makes a principal component the zirconium oxide by which perfect stabilization or partial stabilization was 
carried out. 

[001 1] And it is desirable to have consisted of material which makes a principal component the component which 
consists of the material or nickel niobic-acid lead with which the aforementioned piezo-electricity / electrostriction film 
make a principal component further the component which consists of magnesium niobic-acid lead, lead zirconate, and a 
lead titanate, magnesium niobic-acid lead, lead zirconate, and a lead titanate. 
[0012] 

[Function] That what is necessary is just to form piezo-electricity / electrostriction film in the size jutted out to up to a 
ceramic substrate consequently, the precise alignment of a lower electrode layer becomes unnecessary, and also short 
circuit prevention with an up electrode layer and a lower electrode layer becomes easy. 

[0013] moreover, the incurvation which piezo-electricity / electrostriction film generates by making the buckling-of- 
track section of piezo-electricity / electrostriction film into a ceramic substrate and an imperfect integrated state ~ the 
incurvation which it is lost that a variation rate or the generating force is restricted by the bond part, and an element 
originally has - a variation rate or the generating force can be demonstrated efficiently, and the aforementioned short 
circuit prevention means can be harnessed 

[0014] In addition, since piezo-electricity / electrostriction operation section is formed in the shape of a film on the 
ceramic substrate of thin meat, it can obtain a variation rate also with big low operating potential relatively. And a 
quick speed of response, the big generating force, or generating potential can be obtained. Furthermore, since a film 
formation process is used, the element which has two or more piezo-electricity / electrostriction operation sections can 
be formed that it is simultaneous and easily on the same substrate side, without using adhesives, and the high 
integration is also possible. 
[0015] 

[Example] Hereafter, it explains in detail, referring to a drawing about the piezo-electricity / electrostriction membrane 
type element of this invention. In addition, in order to make an understanding easy, it shall let each drawing pass and 
the same sign shall be given to what has the same structure and the same function. 

[0016] Drawi ng 1 is partial explanatory drawing of the piezo-electricity / electrostriction membrane type element 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/19/2003 



Page 3 of 9 



concerning this invention (actuator), piezo-electricity / electrostriction operation section (2) Lower electrode layer (4) 
and the lower electrode layer -- covering -- **-ed the piezo-electricity / electrostriction film of the shape of a film 
formed like (5) And up electrode layer (6) it forms by carrying out laminating formation one by one by the usual film 
formation technique -- having -- ceramic substrate (3) It is unified. (1 1) -- piezo-electricity / electrostriction film - a 
lower electrode layer ~ covering - **-ed - it was formed as a result of forming like - it ******s and is the section 
The 10 micrometers or more ((L) shows in drawing 1 (bVi of the 20 micrometers or more of the length of the edge of 
the buckling-of-track section (1 1) are 50 micrometers or more still more preferably preferably. Thus, if the edge of 
piezo-electricity / electrostriction film is formed so that a lower electrode layer may be covered and the ****- e d 
buckling-of-track section may be formed, precise alignment with a lower electrode layer also becomes unnecessary, 
and can prevent easily the short circuit of a lower electrode layer and an up electrode layer. 
[0017] (8) the imperfect bond part by ** and this invention - the buckling-of-track section (1 1) and the ceramic 
substrate (3) of piezo-electricity / electrostriction film It is formed in between. Imperfect bond part (8) The edge and 
ceramic substrate (3) of the buckling-of-track section (1 1) It is easy to form discontinuous **** in a boundary, and the 
problem that the up electrode through this portion is disconnected by heat manufacture and in use, a shock, vibration, 
etc. arises. Resin layer (7) Such an open circuit is prevented and it is an up electrode (6). It is formed in order to lead on 
a ceramic substrate smoothly, this time - resin layer (7) Piezo-electricity / electrostriction operation section (2) 
although formed in the position which does not bar operation ~ uniting ~ as the material - incurvation— in order not 
to have a bad influence on a variation rate or the generating force, as compared with ceramic material, it is soft, and 
constituting from material of high elasticity is desirable Generally, a rubber system, a polyimide system, a vinyl 
system, acrylic, a polyamide system, a phenol system, a resorcinol system, a urea system, a melamine system, a 
polyester system, a silicone system, a furan system, a polyurethane system, an epoxy system, a polyolefine system, etc. 
are adopted. Moreover, this resin layer (7) If it is within the limits which maintains an imperfect integrated state which 
is mentioned later, they are the buckling-of-track section (1 1) and a ceramic substrate (3). It may be entered and formed 
in between. 

[0018] Next, an imperfect bond part is explained. First, the imperfect integrated state as used in the field of this 
application is the buckling-of-track section (1 1) and a ceramic substrate (3). Combination of a between is imperfect and 
they are piezo-electricity / electrostriction operation section (2). The integrated state of a grade which can demonstrate 
the performance needed enough is said. More specifically, it is 0.5 Kg/4mm2 at the Peel (lengthening and removing) 
intensity between the buckling-of-track section and a ceramic substrate. It is 0.1 Kg/4mm2 preferably hereafter. It is 
below 0.05kg / 4mm2 (2 means an angle 2mm 4mm) still more preferably hereafter. Therefore, even if it has joined 
together partia I ly, it is total, and if it becomes below the intensity of the aforementioned range, it will be satisfactory 
[ all the portions that the buckling-of-track section and a ceramic substrate touch do not need to be imperfect integrated 

states, and ]. # ... 

[0019] Moreover, these imperfect bond parts use substrate material, and the piezo-electricity / electrostriction material 
which is mentioned later. It forms fundamentally only using low reactivity mutual [ these ], and also they are piezo- 
electricity / electrostriction film (5). Before forming A dummy layer is formed so that the portion to which its piezo- 
electricity / electrostriction material ******s to a lower electrode, and touches a ceramic substrate may not be touched 
directly, it is minded, and they are piezo-electricity / electrostriction film (5). You may form. This dummy layer is 
formed with the material which burns and disappears with the piezo-electricity / electrostriction film heat treatment 
mentioned later, for example, resin material etc., and an imperfect bond part is formed after disappearance. In addition, 
dummy material functions as enough insulators after piezo-electricity / electrostriction film heat treatment, and they are 
the buckiing-of-tiack section (1 1) and a ceramic substrate (3). It is able to use the material which does not burn and 
disappear completely, if [ aforementioned ] an integrated state is within the limits. 

[0020] Thus, up electrode layer of the formed element (6) And lower electrode layer (4) Voltage is impressed and they 
are piezo-electricity / electrostriction film (5). When electric field act, by the transversal effect of electric-field 
induction distortion ceramic substrate (3) incurvation of a direction perpendicular to a plate surface ~ a variation rate or 
the generating force ~ piezo-electricity / electrostriction film (5) Although it is discovered Piezo-electricity / 
electrostriction lilm (5) The buckling-of-track section (1 1) is a ceramic substrate (3). Since it is in an imperfect 
integrated state, they are piezo-electricity / electrostriction film (5). The incurvation displacement or the generating 
force t< > generate is discovered efficiently, without receiving a limit on parenchyma. 

[0021] rawi ng: is explanatory drawing showing the example which applied the element shown in drawin g 1 to the 
bimorrh type clement. Ceramic substrate (3) The piezo-electricity / electrostriction operation section (2), and (2) which 
were lormed in both sides Each piezo-electricity / electrostriction film to form (5) The buckling-of-track section (1 1) is 
a ceramic substrate (3) as well as the element shown in drawing 1 . Since it is in an imperfect integrated state, an 
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efficiei •.! bimorph type element can be obtained. 

[0022] Jrav inftl shows me example which used the element of this invention for the substrate of the cavity 
config : ration formed with the ceramic. Piezo-electricity / electrostriction operation section (2) It is the thin thick 
sectto: (9a) and really formed, and displaces to a lack section (9b) side. This element is used suitable for an ink-jet 
print h . ad, and extrudes the ink with which the cavity (9c) was filled up with the variation rate of an element. Even in 
this ca ;c, piezo-electricity / electrostriction film (5,) Since it is in the thin thick section (9a) and an imperfect integrated 
state, tl c buckling-of-track section is piezo-electricity / electrostriction film (5). The incurvation displacement or the 
genera' ig force to generate is told efficiently to the thin thick section (9a). Therefore, the big variation rate and the 
formal >n of a high-speed response which are required of the element applied to an ink-jet print head can be attained. 
[0023] >aw : ng_4 is piezo-electricity / electrostriction operation section (2). It is in the thin thick section (9a), the 
directi i (9). i.e., the ceramic substrate, of the lack section (9b). It curves to a side and the change example of the 
eleme- t of this invention used as convex is shown. If this element is used, the intensity to the force received from a 
lack section side improves, and an element with the large generating force and a quick speed of response can be 
realized. It is suitable as an element used for the ink-jet print head which receives the reaction of the ink in a cavity 
especial ly. In addition, even when air is held in the cavity, the same effect as the above can be acquired. 
[0024] Moreover, as structure of a cavity substrate, as drawing 5 shows, it is the thin thick section (13a). And heavy- 
gage p: t (13b) And pars basilaris ossis occipitalis (13c) Formed cavity (13d) You may have. Thus, by forming in 
closed nd structure, the rigidity of a ceramic substrate (13) can improve and interference with the adjoining element 
can be : educed effectively. Moreover, since the area of a pars basilaris ossis occipitalis becomes large rather than the 
elemet • shown in drawing 4 although it is closed-end structure therefore, in case it is used combining other parts, 
reliabi itv. such as adhesion, improves. Cavity (13d) For example, it becomes ink passage or a pressure room. 
Mom vcr, notch of a semicircle (13e) It becomes inflow **** of ink, and it can be used so that it may be open for free 
passage to a nozzle or an ink tank. 

[0025 1 Drawingi is the resin layer (7) shown in drawing 1 - drawing 5 . The element which changed arrangement is 
showii. Thus, resin layer (7) Up electrode layer (6) It can change suitably by the forming face. 

[0026 1 ">r r.\ mgJZ is a resin layer (7) shown in drawing 6 . It replaces with and is an up electrode layer (6). The element 
using t e (lowing auxiliary electrode (10) is shown. Thus, it is an up electrode layer (6) like the case where a resin layer 
is uscci. by using an auxiliary electrode (1 0). An open circuit can be prevented. 

[0027 ' \ I ore >ver, as shown in drawin g 8 , it is an up electrode layer (6). Piezo-electricity / electrostriction film (5) 
Patter, ormation is carried out so that it may cover partially, and you may make it connect with an auxiliary electrode 

[0028 i L iwing_9 is an element (1) using the auxiliary electrode shown in drawing 7 . Ceramic substrate (3) The state 
where drawineJO arranged those elements for the state where more than one were arranged upwards, in the shape of 
[ two-dimcnsTonal ] zigzag is shown, respectively. In addition, the thing of the mold cavity configuration shown in 
others. < \ iuvrj. , plate-like drawing 4 , or plate-like drawing 5 as a ceramic substrate used for these is used suitably, 
[thin v \ foreo ver, the convex thing which shows the configuration of each element to drawing 4 is used suitably. 
[0029 . .s'ext, in order to make the flash section and the ceramic substrate of piezo-electricity / electrostriction film into 
a more ! esir'ablc imperfect integrated state, when a ceramic substrate contains at least one compound among a yttrium 
oxide, cerium oxide, a magnesium oxide, and a calcium oxide, it is desirable to consist of material to which a crystal 
phase nakes a principal component the zirconium oxide by which perfect stabilization or partial stabilization was 
carric cat. 

[003( ' j And the amount of the additive for stabilizing or partial stabilizing a zirconium oxide As opposed to a yttrium 
oxide With onc-mol % - 30-mol % and a cerium oxide As opposed to six-mol % - 50-mol % and a magnesium oxide, 
or a calcium oxide Although it is desirable to consider as five-mol % - 40-mol %, a yttrium oxide is received also 
espccV . in it. It is to a pan to consider as two-mol % - seven-mol %. It is desirable to consider as two-mol % - four- 
mol ' he zirconium oxide by which the yttrium oxide was added in those ranges is because the substrate property in 
whic'' artial stabilization was carried out and the crystal phase was especially excellent is shown. 
[00 3 ' e .y t , . is a gestalt of a ceramic substrate, previously the object of the shape of a veneer shown in drawing 1 or 
dra' Moreover, although it has cavity structure as shown in drawing 3 , drawing 4 , or drawing 5 , since the latter 
cavitv ^strate can make substrate thickness of the part concerned thin, Since it is rare to interfere mutually by the 
hcav 'e part which has the piezo-electricity / electrostriction operation sections which adjoin in a side-by-side 
inslai iV«"i ycstalt between the thin thick section and the thin thick section at the time of a variation rate or vibration, 
with* it rclucine the intensity of an element substrate, it is used preferably. 

[003. ■ ' ; i < related with the size of the cavity of the substrate (9) which has such cavity structures [ like ], and (13). in 
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addi c length of such a cavity The width of face It is desirable that they are 20 times from double precision, and, 

as fir - vn thick section (9a) of a cavity substrate (9) and (13), and the piezo-electricity / electrostriction operation 

sect jd in (13a), on the other hand, it is desirable to consider as 50% - 95% from the point of displacement / 

gen, j ?rce of an element to the width of face of this cavity. 

[003 f lei more, in order to obtain the high-speed responsibility of an element, and a big variation rate about the 

thicl k . >Mhe ceramic substrate of thin mpat, generally it is 50 micrometers. It is 30 micrometers preferably hereafter. 

It is 0 i Tometers still more preferably hereafter. It considers as the following. 

[003 ] : ? Uy, although this ceramic substrate is made into the gestalt you were made to sinter, further again 

Fom i vf piezo-electricity / electrostriction operation section is preceded, and it is 1000 degrees C-l 800 degreeC 

befo- . J t can consider as the substrate sintered by the grade. Although you may make it sinter using the green 

shee ■; ate material after forming the piezo-electricity / electrostriction operation section by the below- 

mer ■ ■ ' ra formation technique, moreover, in it It will be advantageously used from the substrate sintered 

bef( . ^eing able to make the curvature of an element small, and a pattern dimensional accuracy being obtained. 

In at* , :.s for a cavity substrate, it is desirable from the point of high reliability to produce by calcinating and 

unif; i l thin green sheet which turns into a green sheet which prepared the hole section using the machining 

mell k; ;sc!i as metal mold and ultrasonic machining, with the thin thick section, after carrying out 

then o >■ session bonding, a laminating and. Moreover, although sintering acids, such as clay, may be added in 

subs' i ; itcrial, it is desirable to adjust composition and the addition of an assistant into the substrate, into the 

subs* • - hi ch constitutes the thin thick section at least in the case of the cavity substrate shown in drawing 3 , 

dra\ , :ind drawing 5 , so that the material which is [ germanium dioxide / oxidization silicon boron oxide, a 

phos ; 'xide, ] easy to vitrify may not contain 1% of the weight or more. Because, when the aforementioned 

mat ' \ ch is easy to carry out vitrification contains in the substrate, it is because it is easy to produce a reaction at 

the t t uat treatment with piezo-electricity / electrostriction material and control of composition becomes difficult. 

[00? j > toe way, for such a ceramic substrate, the surface roughness expressed with Ra in order [ which will be 

gene nt ! n there if it puts in another way ] to be distorted, and to receive stress effectively and to perform the reverse 

opcr; li J tcctively, the operational characteristic of the piezo-electricity / electrostriction operation section formed on 

it an ' : 0 -3 0.9 micrometers. It is adjusted so that it may become within the limits. Such surface roughness: 

Ad j : 1 t of Ra secures the intensity of a thin substrate upwards again, and is effective. 

[003 ; i 1 nvcr electrode layer predetermined to a such ceramic substrate top (4) Up electrode layer (6) And piezo- 

elec : I cc trostriction film (5) It prepares and they are piezo-electricity / electrostriction operation section (2). In 

ordc ; , ; . various kinds of well-known film formation technique is adopted suitably, for example, the thin film 

torn i technique, such as the thick-film formation technique, such as screen-stencil, a spray, dipping, and an 

app' .an ion beam, sputtering, vacuum deposition, ion plating, CVD, and plating, is chosen suitably. Especially, 

they lp - :o -electricity / electrostriction film (5). In order to form, the thick-film formation technique by screen- 

steru I. * ,pi ay. dipping, application, etc. will be adopted suitably. Because, according to those thick-film formation 

tech! ,t . :* is 0.01 micrometers or more of mean particle diameters. 5-micrometer less or equal is 0.05 micrometers or 

mor« p ' ' al ly. It is because film formation can be carried out on a ceramic substrate using the paste and slurry which 

mak* p \ ; pa! component the ceramic particle of piezo-electricity / electrostriction material 3 micrometers or less 

and jincnt property is acquired. Moreover, pattern formation is carried out, using screen printing, the 

pho' i ; nhy method, etc. as a configuration of such a film, and also pattern formation of the unnecessary portion 

may - * \ cd and carried out using the machining methods, such as a laser process, and slicing, ultrasonic 
mac' : 

|00j 1 t\ ilion, even if the structure of an element and the configuration of film-like piezo-electricity / 

dec* ; < n ' ' n operation section which are produced here are a special configuration which is not limited at all, and 

cou'i : ^ i i any configurations according to the use, for example, combined circular [, such as polygons, such as a 

Irian ,i : i square, a circle, an ellipse, and an annulus ring, ], the pectinate, the shape of a grid, and these, they do not 

ink ; ei ■ i. 

[0< 1 3 1 i r • \ cr, each film (4) by which did in this way and film formation was carried out by the above-mentioned 

me • ' ; jcramic substrate, (5), and (6) After being heat-treated, and making it become a substrate and integral 
col : -it every formation of each film and forming all films, it heat-treats simultaneously and each film may be 

mad mbined with a substrate in one simultaneously. Of course, even when you use these formation methods, 

pic/ i 'i ity / electrostriction film disturbs and let the section and a ceramic substrate be imperfect integrated states 

by tli - . 1 * ,:sed in each aforementioned example. In addition, when forming an electrode layer by such film 
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form- technique, in order to unify, heat treatment may not necessarily be needed. For example, up electrode layer 

(6) E foi living, it is a lower electrode layer (4). Although the resin layer the case where an insulating resin etc. 

perfoi i insulating coat to the circumference of an element, and for preventing an open circuit of an up electrode 

layer ^ i 1 is been indicated to drawing 1 etc. may be formed since insulation is ensured In this case, methods, such 

as (he am cvaporationo and sputtering which do not need heat treatment, and **, are adopted as formation of an up 

electro aycr (6). 

[0031 1 thermore, generally as heat treatment temperature for considering as the configuration which curved to 

convc the substrate side which unified the film and substrate which were formed in this way, and was shown in 

drawi , it is 900 **C-1400 degreeC. The temperature of a grade is adopted and it is 1000 degrees C-1400 degreeC 

prefc . The temperature of the range is chosen advantageously. Moreover, piezo-electricity / electrostriction film 

(5) \ iea f -t rearing, heat-treating is desirable, performing atmosphere control with the evaporation source of piezo- 

cicctr / electrostriction material so that composition of piezo-electricity / electrostriction layer may not become 

imstah th - time of an elevated temperature. Moreover, piezo-electricity / electrostriction film (5) Laying a upwards 

suilab 1 vc member and adopting the technique which the front face is not directly exposed by the firing 

envirr tits, makes, and calcinates is also recommended. In this case, as a cover member, the thing of the same 

mate* i stem as a substrate will be used. 

[004( iddition, the lower electrode layer (4) and up electrode layer (6) which constitute the piezo-electricity / 

electa * ction operation section produced by the above-mentioned method and as material, such as an auxiliary 

elcctr ^ '10) If it is the conductor which can bear the high-temperature-oxidation atmosphere about the 

a ton oncd heat treatment temperature and burning temperature, it is not what is regulated especially. For example, 

ever. i may be an alloy even if it is a metal simple substance, and it is the mixture of insulating ceramics, and a 

metal in alloy, and it is conductive ceramics further, it does not interfere at all. But also in it, the electrode material 

which cs t principal component alloys, such as high-melting point noble-metals [, such as platinum, palladium and 

a i hod ] or silver-palladium, silver-platinum, and platinum-palladium, is used suitably more preferably, and the 

ccniT a tc rial of platinum, substrate material, and piezoelectric material is [ it is still more desirable, the cermet 

matci platinum and ceramic substrate material is desirable still more desirable and ] desirable. Moreover, as a 

matei kled to an electrode, since glass, such as oxidization silicon, tends to become the cause of being easy to 

prodi: read ion and reducing an actuator property during heat treatment with piezo-electricity / electrostriction film, 

it is Me to avoid the use. In addition, as a substrate material made to add in an electrode, it is a 5 - 30 volume % 

i;iad . an ^ne side piezoelectric material. It is desirable that it is a 5 - 20 volume % grade. 

[004 1 1 th electrode formed using such a conductor material - general - 20 micrometers or less ~ desirable — It 

will h* no 1 in the thickness of 5 micrometers or less. 

1 0042 ci vcr, as the piezo-electricity / an electrostriction material which constitutes piezo-electricity / 

elcctr tu n operation section If it is the material which shows the electric-field induction distortion of piezo- 

elect : : v v an electrostrictive effect, even if it may be adopted even if it is which material and is the material of a 

crysu substance It may be an unnecessary material even if it does not interfere at all even if you may be an 

amor; s material, and it is a semiconductor material and is dielectric ceramic material and ferroelectric ceramic 

mate nd il is the material which still needs polarization processing. 

1 00- i in material which makes PZT (PZT system) a principal component preferably as the piezo-electricity / an 

dec*: la:, material used for this invention, the material which makes a principal component magnesium niobic- 

ackl : . W \ system), the material which makes a principal component nickel niobic-acid lead (PNN system), the 

ma;c; ; mi i makes manganese niobic-acid lead a principal component, the material which makes antimony stannic- 

acid ! p i.nd pal component, the material which make zinc niobic-acid lead a principal component, and the material 

whi .: i a Lad titanate a principal component ~ such composite material etc. be used further Into the material 

mem :! ove, in addition, a lanthanum, barium, niobium, zinc, a cerium, Cadmium, chromium, cobalt, antimony, 

iron. * i i am, a tantalum, A tungsten, nickel, manganese, a lithium, strontium, calcium, Even if it adds a lanthanum 

to the . rial which made oxides, such as a bismuth, and other compounds of them contain as an additive, for 

exa* . ^ ■ material which makes a PZT system a principal component, and it adds an above-mentioned additive to 

Hie ; a c ned material suitably so that it may become a PLZT system, it does not interfere at all. In addition, you 

sho 1 ; < aition of glass material, such as oxidization silicon. It is because the control to desired piezo- 

de<" v :i trostriction film composition becomes difficult and the variation of an actuator property and a fall are 

can - « "vc;' that lead system piezo-electricity / electrostriction material, such as a PZT system, may tend to react 
wit 

1 00 • * ' - rial which makes a principal component the component which consists of magnesium niobic-acid lead, 
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lead . nd a lead titanate also in these piezo-electricity / electrostriction material, Or the material which makes 

a pi , >onent the component which consists of nickel niobic-acid lead, magnesium niobic-acid lead, lead 

zircc ■ lead titanate is desirable. Furthermore, the material which makes a principal component the component 

whit if magnesium niobic-acid lead, lead zirconate, and a lead titanate also especially in it Since there are 

jew eactions with the substrate material under the heat treatment, can press down low to the grade which 

docs V he performance by which the integrated state of the buckling-of-track section and a ceramic substrate is 

necc •; o-electricity / electrostriction operation section, and also The segregation of a component cannot occur 

easi c ssing for maintaining composition may be performed suitably. It combines with having a high 

piezc oc istant - the target composition and crystal structure are easy to be acquired - is used advantageously, 

and : )• :ided as a material in the case of forming piezo-electricity / electrostriction film by the thick-film 

fom • ique, such as screen-stencil, a spray, dipping, and an application. In addition, although a piezo-electric 

prop -s with composition of a component in the case of multicomponent system piezo-electricity / 

c | ecl naterial With 3 component system material of the magnesium niobic-acid lead-lead zirconate-lead 

titan I- adopted by this invention Composition near the phase boundary of pseudo-cubic-tetragonal-******** 

j s dc . : ccially Magnesium niobic-acid lead: 1 5-mol % - 50-mol %, Lead zirconate: Ten-mol % and lead- 

, ; Uu , -m' % - 45-mol% of composition is advantageously adopted from having a high piezoelectric constant and 

a hie : echanical coupling coefficient. [ % - 45-mol ] 

[004 it) :>n -- as the thickness of the piezo-electricity / electrostriction operation section which consists of the 

elect: rs. and the piezo-electricity / electrostriction films which are formed by carrying out like the above - 

gene- , ; i order to be carried out to below mum and to obtain a big variation rate etc. by low operating potential 

as th nezo-electricity / electrostriction film - desirable ~ 50 micrometers or less - further ~ desirable - It is 

tiesii jferred to as 3 micrometers or more 40 micrometers or less. 

1 004 ' ■ \ -r, al (hough a thing [ need / to be polarization processed / in the aforementioned piezo-electricity / 

elect :-. material ] is used, as for a case, generally, it is desirable in the element of the type of the uni-morph or 

him, -lie transversal effect of electric-field induction distortion, in the case of an element of a membrane type 

like i • e Hon, although voltage is impressed to vertical inter-electrode one and polarization processing is 

peri; pi >larize an up electrode layer as plus. The piezo-electricity / electrostriction film formed so that this 

appli i i <■ lit be followed are because the domain or orientation of a direction which meets in the direction of 

polar" tsy to be formed and polarization is effectively made, before the stress from a substrate etc. performs 

polar ' oessing (voltage impression processing) at the time of the sintering (at the time of heat treatment). 

1 004 ant of displacement of the element by this application which has the element by which the buckling-of- 

1rac l. -1 the piezo-electricity / electrostriction film which covered the lower electrode layer to Table 1, and was 

juttc - t to up to the ceramic substrate is combined with the ceramic substrate with heat treatment, and the 

hue!-; k section and a ceramic substrate in an imperfect integrated state is shown. 
[Tab 
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In idditioj element structure was made into the same structure as what was shown in drawing 3 , used the material 

\vl j : ch cor. ts of magnesium niobic-acid lead, lead zirconate, and a lead titanate for piezo-electricity / electrostriction 

Tin i Lai, ; us jd the alumina for substrate material 96% as the zirconium oxide which carried out partial stabilization 

by the ytti n o.-ade, and an example of comparison. Moreover, the thickness of a diaphragm is 10 micrometers. The 

size of the in I hick section of a substrate is 0.8mm x3mm. On this 30-micrometer the piezo-electricity / 

ekv'rostri jn f Im, and 0. 1 which consist of a 5-micrometer platinum lower electrode and said material Cu/Cr of mum 

The up el -ode is formed in layers. Of course, piezo-electricity / electrostriction film is formed so that a lower 

electrode er may be covered. 

[0048] A id strength is the buckling-of-track section (1 1) and a ceramic substrate (3). An integrated state is shown, 

the ceram nbstrate of the same material as the element-ized material, and piezo-electricity / electrostriction material 

vvvc used id (lie sample for bond-strength measurement was created and evaluated. On the ceramic substrate, 

di-v 'y. r -ample for bond-strength measurement formed piezo-electricity / electrostriction film so that it might 

become l! hie 1 ncss of 30 micrometers in the area of 2 (2mm angle) 4mm. Then, the L type lead wire for Peel on-the- 

streiv.Uh n sui ement of 0.8mm phi of annealed copper material was pasted up on piezo-electricity / electrostriction 

fi V v front ;c. 1 he tension tester pulled this lead wire at the rate of 20 mm/min, and the value which the bond part of 

pie c-elei eit\ / electrostriction film, and a ceramic substrate destroys was evaluated. As compared with the examples 

1 ;;: d 2 u »np;srison, it is the effect that the element of the structure by this application has the buckling-of-track 

seel on o e/o-electricity / electrostriction film in a substrate and an imperfect integrated state, and it turns out that the 

hi" vari'M rate is shown so that clearly from this result. 

| i 4 U J in lition, this invention can add change, correction, and improvement, unless it is not limited to each above- 
in • 1 : onc< ;amole and deviates from the range of this invention. 

[0 >5 J 

[\':A'\ e :t o1 : I n\ ention] If the piezo-electricity / electrostriction membrane type element of this invention are used, 

since the > rt circuit of an up electrode layer and a lower electrode layer can be prevented easily, productive efficiency 

improves, ore ver, an element can demonstrate enough the performance which it originally has by making the 

hue : im - ■ r;u : section and the ceramic substrate of piezo-electricity / electrostriction film into an imperfect 

in! j v -ate n ■;. The demand of the field by which the big variation rate and big high-speed responsibility of an element 
v m:ide indispensable can be met enough. Furthermore, high integration is also possible, without spoiling 
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DI M JR1P1 ' >\ OF DRAWINGS 



I'Bii '"Desi p* nn of the Drawings] 

|T ing « • Partial explanatory drawing of the piezo-electricity / electrostriction membrane type element of this 

in\ :\ tion <! !or the ** uni-morph type and (b) are (a). It is Z-Z' line cross-section explanatory drawing. 

j 1 ; i 1 ' : > partial explanatory drawing of the piezo-electricity / electrostriction membrane type element of this 

iir.vniion m the bimorph type. 

II v ng_ i partial explanatory drawing of the piezo-electricity / electrostriction membrane type element of this 

inwMonu. ie 'he cavity substrate. 

( ! > n ^ ■ iti.- partial explanatory drawing of the piezo-electricity / electrostriction membrane type element of this 

inw tion w ■ !c > formed piezo-electricity / electrostriction operation section, and the thin thick section of a substrate in 

the ' ck so side convex. 

j D ir» I < partial explanatory drawing of the piezo-electricity / electrostriction membrane type element of this 

inv tion r.;: the cavity substrate of closed-end structure. 

j ' ' ; ^ partial explanatory drawing of the piezo-electricity / electrostriction membrane type element of this 

jn\ viv ion ; changed arrangement of a resin layer. 

J ^ : • places with a resin layer and is partial explanatory drawing of the piezo-electricity / electrostriction 

me"' * ane x lement of this invention using the auxiliary electrode. 

j ! -cr > * partial explanatory drawing of the piezo-electricity / electrostriction membrane type element of this 

jn\ * tion u ! :he up electrode layer partially. 

j n -in c* • h explanatory drawing showing the state where two or more piezo-electricity / electrostriction 

3 ix • : ; m "a n c el ements of this invention were prepared on one substrate. 

J ! in- 4 is explanatory drawing showing the state where the plurality of the piezo-electricity / electrostriction 

nx:n M ain clement of this invention was prepared on one substrate at the alternate configuration. 

| ^ ' ■ : s explanatory drawing showing the state where the buckling-of-track section and the ceramic substrate 

(>i -liivo-e ty/ electrostriction film joined together. 

|1 -iptio >1 dotations] 

1 ! . ei an s ^strate, ] .. An element, 2 .. Piezo-electricity / electrostriction operation section, 3, 9, 13 4 [ An up 

el j, xlc la :•. : / .. Resin layer, ] .. A lower electrode layer, 5 .. Piezo-electricity / electrostriction film, 6 8 [ The 

]ac\ seciioi K >> 1 .. A cavity, 10 / .. An auxiliary electrode, 11/.. The buckling-of-track section, 12 / A bond part, 

1 3 .. A ! v .^age part, 13c / .. A pars basilaris ossis occipitalis, 13d / A cavity, 13e / Notch. ] .. An imperfect 

bov pari. <a .. The thin thick section, 9b 
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